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(57) Abstract 

Ambient light information (visual environment information) inputted from an ambient light input 
unit (101) is fed to a visual environment conversion unit (100a), where the colorimetric value of a 
monitor (103) is found. The colorimetric value is fed to a profile update unit (100b) and a contrast 
correction unit (lOOd), which corrects the contrast in accordance with the colorimetric value. The 
information on the setting of the monitor (103) fed from a monitor control unit (102) is fed to a monitor 
setting value conversion unit (100c), where a TRC and a matrix are produced in accordance with the 
setting information altered by the conversion unit (100c) and fed to the profile update unit (100b), 
which updates a profile stored in a memory (104a) in accordance with the newly produced profile. 
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fc = V h 7 * h 25. XJ" W £ £ *i' 5> TRC «: fls fife t i: Id . ' * = * l O 

3 Cfcv^tfSSSnfcl^efeS^t^ h y s/^^<l:^fifei--5i9 
K ft * h T V> '5 . 3V MiSH 0 O dll, > : *e V 1 O 4 a 

l^teiirt^tvTV^ 5 TRC1 tc » Lt = V h 7 ^ HtJEteltiL, #5> 
h, TRC2& /fl 7r-< ^Hflll 0-0 b Kftftti i i tK, * =■ 
* 1 O 3 W K 5 7* (Drive) « St/ -»< -f T * (Bias) fit £ £. fife -f 5 «t 9 
■ Id ft $ tt T V> 5 0 

ft *5 , K 7 7* & t>* -I* T * li , * = ^ 1 0 3.tA*4Jl5 RGB^ 
- * <D * (R) , B (G) , W (B) =& <0 <7* > t 'W 7 X £ Tjk L T 

HEXXAAl o l 14, m A. li , ft -fe :/ If ft if K «t <M?t fife £ ti, T 
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it tS « t L T Si & *0. ?I SB i o oirft^tSijt'i^iiTv^. * 

*3 x £ © E 3t A t> U 1 O 1' tt , 01 *. « » & S6 i" * ± 5 ' * GUI (Grap 
hical User Interface)* £ ^ L T , a - f «5 •? = a 7 /H»f IU 

* = *MHP*HJi-o 2. »4\ JSfflft^t&^tfrfK^J&CT, * si * 1 0 
3 <r> TRC# 14 * £ 9b W * It *e = * l 0 3 © IS £ ffi $R 

ife S £ *{S 6 ,& > v b 7 * FRtflHi S4^o»Stt4:i**a 

1 O 3ttv * * !J » -1 O 4 ICfelftjnTV^/o 7 7 >f /V 

\z i 0 «l S $ ft fc Hi & f - 9 ( RGB ^ — 9 ) &&1fcZin. *z <D W & £ 
*v iij & t=* — * Ili^tS <fc 5 * 3 ft T V* S . 

;< ^ y g|5 1 0 4 14, 7<^-y 1 04 a RXf * V 104 b fa h ffi J& 
J^TV^o * U 1 0 4 a tt , T'n-7 7'(>«:S» l lt5J;5l-'i 
S T jo 9 % >t * y i o 4 b- tt , l 0 30HP6ftA.' =» > 

4 o 

* *3 , 12 8 -T |H S£ <Z> f$ fig T I* , (l) Kll^fSUtl 

4 ^^077^ ^ttrttsi ^omiim'i. (2) * = * i 

o 3 i£ £ ( =< > h v * h . l^SVispSfefi/ii'o K.J£.) a ? 
^ - ->Mc <k o T IE 3E £ ft fi P I- . ^O^mic^j^L-caig**^^ 

@ 9 I4> HtJieo (l) ©8S*i:»J6L'C*a4* = ^^ B 77 
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=e - # m m ffi ^ & i o o c & 4 A L & v* £ Siit^i, ft is N 

% <D it <D ffi $ f4 , B 8 *5 »* S fc'R.tR *> S o 

jsHa3teA2>Sf&i-oii4, * = *io3©jaiHB3teffi« (hi*©ci 
ytiaotuiL\ « a «■« Ltsftjiisi.o o-i \zm&-r 

33 «r it <*> -fc a» fl HB 3fc fBB-*"6«#«r^Ai" 
5ttb 9 t, tf'J X s HI 1 0 [Z. -T 4 5 ft GU I & • , * = ? 1 0.3 1IC 
* * S * x 8«J|*'«tA^t5 J: 5 l:LXt ) <tv^ 0 ■ r w * * « T 

i t±-9 *fflSr»Wt.5 J; 5 K4Sii.TV^5. * » * « O RR 
Jg 14 , ;t »4"' > M ^ -± tfa * — # — K .ft if** lb @f 3e <£> fit 2 s .iff & A # £ 
*v3 ot 5 lefts JiTi>5. r o 4 9 T a - f t i OAAJhfc 

5*— * t4 s 0*J 14* \ ^ — * -r - ^ ;V >fe if J; •? , <D CIE/xyfe 

m mi&mn 1 o o.-- 1 <o a * « « * » i o.o a 1 
o l d> a ^ * ivfc ft at -at if #s t s * =• i o 3 <d m m <r> s at 3" 

k t £ £i TroSl^ftA L, iS OS % (Ambient) (D XYZfit Sr^WtS. 

XAmb 
1 - XAmk - yAmb 

... ( 3 ) 

w i T , xa„»,, yA„ k »4, * ft € tb 11 3t O x, y£,£,6£r*L> * 
% M 14 JB ffl }fe <£> 8P, £r ~& L T ^ 6\> 



XAmb 
YA„b 
Z Amb 



M 1 
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m^ s X , * W 1 0 0 a A *Hf lit dr, dg, dbldttJfc 

f 5 ^ i ^ 1 0 3 <D XYZfit ( XYZcurtt ) Sr^^U 1 0 4 -a *>» K * ffl 

l (±«Lfca-(i ) -is ( 2 ) «rMv^r«»bfc«»t»*&i-6) > 
a; (3) lUotltfiLfcf stositicnzi (XYZ 
• 2: 5: » )^T©Stf-<» t Jo|t5 : i IU 0 , PI IS * # I? ft 

i" S » * lw *5 »t 6 XYZ<i£ ^IffitS. 



X 




XcRT 




X*mb 




XCRT 




Y 




Y CRT 


+ 


YAmb 




YcRT 


+ Rbk 




n eitorcd 


ZCRT 




ZAmb 




ZcRT 





M 



XAnb 

yxnb 

1 - XAnb ~yAnb 



( 4 ) 



ft 43 , it ( 4 ) tt ; HHJfc # 

:ot 5 tcUT^fjtSttfcjlia?t# ; iETt , <© XYZffi tt > 7* a 7 t ^ 

-h o? «t 5 ft & a iw j: rat s m m % i- s * ** s xy 

ZlfiSr^EJc-rSi^^nTfie^ftS. L L ft # fc v B 6 i: H 7 Sr > » 
L t SIS Lfci 5 tw , WB 4 5S,-B*oai>lt± 

t5 y ^ V ^ A* Sfc < ft <9 * = V h 7 * hi^*l?^t ^ < , 
3^h7^.h*SjE^i o o d it , t o i ? feJSI3t©B8^ L 
T**Sh5 = V h 7 * h & fitT <£> £ 5 ft *G S IC .£ .9 *i ^ 1" 5 o 

BP t> , « Rfl lw *5 T » 3t L * - 9 1 0 3 0> XY Z 3 jft) St 1£ b £ fife 
^Hfc^^^T'a ^r-<;W(OTRC(7)^-7-fe y h © ^ $t k. m ■ . . ^ © 
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m '7t\t y m m % # & l * ® & (p» bbtk.** w-.-s .»£•) \z , * 

= M O 3© TRCd* , Ell lAC7)dil||a-T?#>5£i~5o * , P) — O 
* = ? l o 3 Siti 5 #St5S«Ti:iBa$ti5 i: , ^ cd TR . 
C 14 HI l l BCli*bOJ:)t46; t r .^Iffiwil 
14 , H '1 1 C iC^t J: p II, ft IE Vk <0 TRC ( ttJ& c ) *5 , Rg PA T <0 T 
RC ( ft i& a ) fcffi-S < .fc fife *t*.. 

& *3 , K±© J: 5 413Eteatt, RGBx - * O £ few ffif CM L- T 
34 a l: ^ ft $ 5 d5 , ^h-fh,«ji!!iSliM-t?fc5©X', T <n> IB. 
§8 T? 14 , G ( ft fe ) t"» -f 5 40; 31 Co^TO^IWn. 

* -f , Sir fill T "C £> fjHfcGl^MCtS TRC (G©3tigt A^)y = '-i' 
i??yH8^dgt ©if.) 14 „ SIT (OlZfr £ V mir Z. b X' Z Z * 

6= ^r = { k -' b (i^T) +k8 -""'} 

. • ■ • ( 5 ) 

r. r T* » Y i , Y.....I4, t|riTl:*3V^TlS.L : fcG£D®£| i: t^filS 
Z-t .-mm * ! # *e T -C co Iff JE Y . a • b 14 v »T©Si: 4 <9 * i" - i * s 

* S o 

Y^n.k = Yi + Rbk -Ya™* 

= Y,n,»|k,.,.«^-T3Y) +Rm-Y»«» 

• • • ( 6 ) 

r r. -c , R k k i4 ; *e = * l o 3 © f S i X* © 5 It f . I; > * N Y a . 
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5t (6) fc jEmit-T Z> t s EAT'l-*i-TRC {mW±tF&TX-(D™ 

C) 

Y,A»t (Y. + RbfYAnQ 

E *" 1 " Y^.t... ~ (Y,«>..+ Ru YAnb) 



1 



I gnu' 



(Ygnm+Rbl • Y Amk) 

(7) 

^ * , n V h 7 X h m SE <*> * - ? y Y tt s # M T -C O TRC jC fe S £ 

■ ■„•••( 8 ) 

6 Arab ~ b 

^ (7) tcioVNT, v . w: > * = n o 3 ©if I da^fii) T*fe 

Sco'-C, 5£ (8) #'Sr fJU'Si 7 -* » » k.. . . i n k.. . i i . . . 

t «r*ft5' ! £t5ii' l fe'5. r r -c , s£ (8) 41£ti5k.;,. 1 .a.. 
. Iii . i « <0 m. * \ : *^?'Hk'..».*,,.ui k . . a „v. V < i . . . t *S < £ x .fit 
T tf> 5£ 



(Y. 



,+ Rbk Y*mi)[ [ • V2 -W J J 



( 9 ) 



BE «~ . 5t • ( 9 ) 4jEJgt5i> HTO St* #■ 5 . 

|k,.A-»..«(^-) +k..A reP .. (t ..,J T ' * ^{g(Y,»..+ R» -Y-O-R* Y*-4 

• ...(10) 
fit _h tf> it (10 ) ^ia't5k,.A.t. .H...I1, 3 

>h7*h*8jESBl 00 d*»e)*=-^ft4»»l 0 2lc > K 5 ^ 
(drive) , ifcli/W7 7 (bias) {3 # £■ L T tfc *6 S *V > . ^ ftfc 2 
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5t (7) liiotJIUi JiifclrfcftTRCtt, 3 y h 7 ^ HI^ 1 o 
0 d ^ t,TRCB k \^X-fnyr^;v^.^% \ o 0 b I: 1* J ix 5 „ 

BP *> , o o dii, ^* !) 1.0 4 i CftMS 

^T^S7o 7 7 -f A- A ( J! IS ft £ % It Ui^v^o 7 r A- ) 
^ tTRCA ()Sffl3feS%IILT^S:^TRC) .SrR..*aL, SI 
it & 35 1 0 0 a i>> b tH ti cf *t 5 XYZfit'Sr L,'S (1 0 ) Sr ^ 

■t-k,'.».».....iii..;.i..ii...fr, » a m i? x y> * m -r a . * 

L, T % f t,nfcrh,f>©iSr< * H ■€ *u K 7 4 ~f \% % t *< 4 T * is 
t LT* = ^ WStt 1 0 2 I; ffi A t 5 . 

£ fc.; =i v K- 7 7s h W • IE gP 1'- 0 O d % ^ ( 7 ) k. . a. k . « . i » t 
k.. . ... .-. , t & Ai" 5:i K.J: ,0 » ix.S-tf fc.* trc& trcb 

(••» IS 3t Sr % It L fcTRC) t L T 7* u y 7 ^ ju J£J£ tt. 1 0 0 b .ic ^t L 
■T W *j'i- ; 3 o * © JIU /B7r-fM #r.S& 1 P P b tt „ *S at 

1 00 a ikfeftfi SJxfcXYZtti , ay 0 0 d 

^?)W^$}ifcTRCBiia5iSJn5yn7 7^^B ( IS ft £ 
%SLfc7'o 77^^)' 1:^ D"l 0 4 a'i:S«'t5.o.' 

t i» u ^ ?) , EiiroSlItioT a y h 7 * h <£> *ftf ft £r fr 9 t , 
* = * 1 0 3 I; mm $ ft 5 H'ttl'ds f f Wlcsf < iC fe.tt-5 *S * # 
5 fc to , ^roi^tii^Cis^^- El±o J: 5 C LT# 

fttek„».k. ir '.'.kk,.A.k. K. ifc W.« tt «r * C Til,*«t S 

ffl T T* li €■ I li , v = ? . 2 , k . . . » = 1 .. . 0 , k « c 1 . . 1 = 0 lit 
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£>5 D Zl CD X b tt * =■ 9 1 O 3^t7^SITttlt5i^C' 

*jvnt«, k...- i ■ oJJIi. 4SSi:»SL, k., 
, . . , <B « - 0 . 4 7110. 0-8«CBttKiKi5, 

tt_hlcttWbfcJ:5l;:. a « «E ffi * » .1 o o atUlfel©! 

y=- >f * K » ft b 4 ^ CIE/XYZ® k * = * 1 0 3 CQ RGBt=- 
-9 ©Ba^SrlSrt 2>teSTfc5«0-e. M JS©CMS©R4 fc»-Lfc 

#•& b v%'fe * *r W m i" Sfcfcld, 3 '/h7^bOl3E*i*fi^t 
i *> & a .fc ft tf * «B*4«#tt5»*l=*^t * - * 

fcC 0 1 2*#BLt, bUkEO, ( 2 ) CD* = *.l O 3 CD 13 £ 
( ^ h ^ ^ h % B ^ s $ , i ' S SP Q & & tt b~ <D 15 £ ) # ~ - 1f 
J: o T SE 5E S ft > * *t ft b T ft il ft * - 9 7 * 

ei i 2 * -r 31 m.w'jK is *3 v> -c ii . ia s ic * m cd is a.» fe . 
I^HI^i o o aSW=y h^^ h IE SB i o o d- a* Bfc fl- S ft 

(O B <d ® ft ^ <> ^ X t&W -T Z m s ® l 3 «r # f. t X , * = * l 
O 3 CD ®b flF 7* ^ I- o VN "C B ^ * • 
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•mi 31*. =Z - 9 1 0 3 Wiff^f tF'J Ift -r S II T' S c 

r CD [H *5 U> T , 3yt'a-^->'7rA 2 0 0 VS. , * f- ^ V f a 
— 9 2 0 0 a ^ DA(Digital to Analogue)3 yA-^ 2 0 0 b \Z. «fc 9 

CRT-r ^^7 B U'-Yv'^7'i>.3 0 0tt, fftTi'T' ( Vi deo Ampl i 
fire) 3 0 0 a, CRT® fSE 3 0 0 b, Rtf S*# 3 0 0 c ft |f K i 

lc , J£JL ± co '* 9* cd f|s Id o V> T IS. m i" 5 o ft x Itt W «: fB K 
-ft; -T -5 #> Id x $X T -e , R (afcfe) CD ft CD Id OV> X fft W i" £ . 

h 3 V f a — ^ 2 O 0 a /4i b ttS ^1 ^ H RGBt=' — f W H > # 
IC 1" 3 A t5 7 s -f *J 9 A' <H dr li „ W T CD 5fc '«£ o T . DA = V 

_ ^ 2 o o b "9 > f * m m&.Vr ^mm®.®: z ft z> o 

V, = Cont[-^— ]+Brt 

^ 2 . •••(11) 

r r -C s Contt Brt« , *5^10 3Kj3ltSS 36 it fSffcS ^ y 
hil!8*Kth?-*v»J6.LX18 9, re ~ 9 1 o 3 <D 6 u 
^ i: I ^ ^ © t* f ^ 1 E 5r ft S t 5 o 

DA= V /< — * 2 0 0 b {Z X *) % h ft £l ¥ T' * ^ M EE V r 13 % CRTir 
-f ^ 7* U- A is * T A. 3 0 0 Of7t7y^ 3 0 0 a {C <fc 9 x KATCD 
5t »Cf£ o T *9® tfS3 0 O.b i^P.^ $ Jl5 „ 

Vo.r = driver -Vr + bia& 

•••(12) 

r i X N driver li , ^tT^/S 0 0. aOy^t^ L, * , 
bias,tt> t*-r : ^-TV7°3 0 0 a <D * 7 ± y F i:$LTV^, 
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CRT 16 3 O O ba>(b£fcttl$n£1S^fc*-^fi:tt* 3 > h o - ,v 
^ y y K * BE (Vc.) k\ «-T.if-A3»SBcUS:n»«>**y f * 7 * 
BE (Vc) t <D « ft ft 1=. <& # U X *J 0 , m^F^3 0 0 b i» 6 » B S *i 

* ft ft ( j .') l* . R & *n *> T v> * « T w * lr * 19 * ^ * *y * 

5 c 

j, = P (Vg..-Vc.,) Y * (Vo.f-Vc.riO) 

• ••(13) 

Z. <D 5£ \z 43 It 5 p tt , *^«t3 0 0 b*»b»WS-*i.6 ft.tt S5b * £ 

6 i" ft «C T fo 9 x - f T v * W «i H 5 o 

1^853 o o b a* .* w a m * tt . CRT ^ *^«>rtanrtt*s 
* 3 o o c icff 9E b , r 'tt & 36 ft $ * a o ^ r. -e „ at ft to 

3 0 0 c h <D ft *> «(Mi^L.it5i.> flc » « L. tt K T © 5fc III 

Li = ltr- jt 

•••(-14) 

r^n?, K,tt. it ft {*= © 3S ft 3b m^CMX 5 * '< * * © 1L, - 

<D W * % -f ZE * t? -5 - 

(l l) 7!;M5t (14) l:i 9 , KTOSi^^^So 



L, = k, .pjdrive, Cent -(^77) + Brtj+bias, - Vc.J 



• • • (15) 

- - t» > ^ (l 5) I- *5 V s T . bias, - Vc. : = bias, fc g # X- 5 
£ > &: \Z. -f (16) bh5 ., 



L, =.k, ■ pjdrive.jcont (jiTTj ) + Brt ]+ bias '| 
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• • • ( 1. 6 ) 

5£ (1 6 ) «fc 9 , f feOA^f -( ^^^11 f ( dr) # ft -X flf ( dr 
= 2 H -l) ari 5i§-g-£>$ltaL,. n ..&#fc-5 t &i T (O J; 5 lc ft 5 „ 

Lt.mi, = k.p[drivei(Cont + Brt)+biaSt] Y ' 

• • • (17) 



Lr 



Lr. 



drive. 



+ Brt 



+ biasr 



driver(Cont + Brt) + biasr 



(18) 



l£ (18) t«»t5 kaT^a^HbttS 

driver-Cont V dr ^ f driver-Brt + biasi ^ T' 
iasJv2 N -lJ Vdriver(Cont + Brt)+biasJJ 



— =ff- 



Lr. m » | Vdrivcr(Cont + Brt)+biasrA2 N -lJ ' Vdriver(Cont + Brt)+ biasr. 

• • • (19) 

v^*, ^©3Eafc j ef^©y^^«*Ki...i.i*71rsfb«S:K 
o r i . e , t a* , -&L T I- ^ tS ( 2 0 ) la^.^n^ttio 
driver-Cont 



kr. gain — 



drive f (Cont + Brt) + biasr 



kf.offul = 



driver -Brt + biasi 



driver(Cont + Brt) + biasr 
5£ ( 2 0 ) £ it (1 9) l:ftAt5 t 



• • • (20) 



(21) 
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- <d it (21) l± , ft fe ©mit^^^^»^*^^^^^^^ /V 
a> e, , a±©*f;ni^i(o^ = ^ l o 3 ir * '< » fl? L tv 1 

r co J; 5 jr. % t = ^o*tiA*9''f s> * A- it * It * <*> Bi & ^ 
Lt^5 TRCI4. * (21) * fc ( 1 ) ^ J: 9 i-k'AST-* * 

*s, wtvboDitlziisv^T, v co fg W: @ W (i«)'ft*.'i:i>b, 
* =. * l o 3 o Wt £ a* £ ft L » -a- , *r fc- TRCtt % K , .". . i * i: K , . . 
, , . . . co * Sr IE ft * t5:HU9#5r^Tl5fTr*>-5. 

(20) ic a I t 5 i > :jife«2o©«i:^iiiT^5Co»t 
*3 i tfBrtd*. **x^*t, * = * co'= ^ S 7 * > 93 V$ K L T 

fc*3, ContSVBrttt, R, G, B<fe T CO ft * K. * ii T? fe "9 . £ tu b 
co Itt & £ ft £ * 5 ^ t \z £ 9 . ^ T co ft % » & -T .5 ft ft * SE it "f 
5 r i: C 4 5 . 

& t , 3- - If *e = * l 0 3 0lipefefitrf IL^S^I-^^ 

=. ? 10 3 RGB-r - ^<b)ti©ltlwio-cftS 

S> 5 . . BP ^ v l»ao* (2 o) t*i»t'5#fi<otf f *7^7'ro^ 

(*Ot^-Cttdri»»,) fc*7t y h ttbias.) £ 

f ^ 9 > fiili£co£2pefe^5r£ft^*S-^^ s ^^ 

t£ o T , 3. - y jfi * =. * 1 0 3 0S*afe*S:«Itfc ».•& I- 14 
7 r W /uco^fe^rtL^i^co^'l' ^Rt/*7t :/ h^ft ' ( k .'. i . , 
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$. tz „ * CD R % I I S fe I, O 'I M if o T * !7 'f h © & t> ^ 
ftt5 ^ t i'b, * = ^ 1 0 3 Ojtf t CIE/XYZfl <D m % & W LtV N 

» 

(CIE/XYZfa) ■ i * 4 (r, g, b) t OB^Ir^tS: ( 2 ) t£ 3o Vn T x 
r = l, g = 0, • b = 0 £ *3 # , * CO ft * K& CO CIE/XYZfit (X... f.. . 

..,.2i,..i) ?:it!)5, 

« v T , CIE/XYZfit £CIE/xyzffi£<D|»#£SI1-JWTcD5S:ic<fc 9 , 
^ & co CIE/xyzfe (xr, y,, z.) £: * & 5 „ 

Xr. mu 
Xi.mii + Yf. mix + Zr. nil 

• Yr.BH 
X t . ib a* + Y i , m ix + Z r. m ix 

z, = l-x.-y, • • -(22) 

m m <d m. m & , jt&^T>*fffe^*fLTfc*tTU v (x., y ., z.) , 

/ife, ^-=^1 o 3 <r> ■< t , fe^^irogl^ii, 

0>J « . 7* - * x - -f ft if Z m ffi L % &W.2fitz&m.&\z.tt'&"1r 
^feS^r'-^ (x., y., z.) £ , CI <D x - -fflsfrb Sg?» ffi -f <fc 9 

KioiifcL-cftbnfcf-^i'b, R, g, BCD # )fc fi ft *: CD 
ft5 J: 5 fc, jfl It ( h ' , , h ' . , h ' h ) & * ft 5 . 
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i o 3Hie^3ti^f^w^tfcO, ta ft v% fe b # & £ 

h'iXi + h'iXi + h'bXk = x» 

h'ryt + h'gy» + h'tyb = y» 

L . •••(23) 
h'.zr + h'gzg + h'vzk = z« 



r 

Xr 


Xg 


Xb 


V 




x» /y» 




y« 


y> 






1 


Zr 


Zr 


Zb 


>- 




_z*/yw_ 



• • • (24) 

J£ L t s * (24) & fl? < ^ £ 9 , » tfc " ( h r < h. , h„) £ 

roS^tk&ffl^t^SJnsa (2 5) ic 

E/XYZfc £ * «> S i t # -C # 5 . 



"h,x, 


hgXg 


hbXb 1 






- 

XdlT 


hiyr 


h g yg 


hkyb 


g 




Y CRT 


hrZf 


hiz g 


hvzb 






ZCRT 



• ••(25) 

rrT, 0<r, g, B<1?*9 « 0< Yct< 1"C *> 5 . 

iJJ. ±<D fell; J: , ' a !p e 6 *i i s SE 3E * tt'fc » "fr ^ 
h !) y ^ A Ir'llf t 5 t ^ ^ t * 5 • ' " 

a i©Rti « as li t x , * »c , ■ a i 2©*is«>»ttoini s fco 
v> -c m. m -r i „. 
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$ Id 14 , * = * ffl ffl ft 1 0 2 »4 , ContS. T>* BrtCDfil & ^& - ;? 1 0 3 

a» <b St » L , Hi & 31 ft 1 o o-2<D*=.*B3:£fit^&fti o o c Id 
& -f 5 o 

^^^t&Jfc-fM&ftl O 0 c 14 „ ^ - ? ffcij ^ ft 1 0 2 a> tfe $ 
HtContSUtBrtOf^ti LT, it (l) Id 5 ^ ^ > R 1/ t 7 

■fe y h CO m. (; k k . r . . . ■ ) & *8 jE 1" 5 £ b Id X <9 % £f tc ft T RC B 

& &.J» L\ 7 u 7 7 4 /i' 35 §fr ft 1 O 0 b Ictt8t5. 

* , * = 9 i o 3 <p s m e a & a* * e $ n it m & id \* , * = * 

K 3£ ffl « » » l o 0 c 14 , aCK»<ofeja«t»JS-*- flg .& <D 7 s - 
5 = 

tit, Hu ili co it (2 4) ic^lt Sft-^tt ,('h,, h . , h k ) & ;k £> 

4 £ .& Js 0 ;■ Jf fc * -9- hy.yM&tiUL, y h V y 9 * b i: L 

T,-^B77i*If»l 0 0 b Id W ^t5. 

7" o 7 r -f ^ JE &T ft 1 O O b tt , * - * 12 m B & ft 1 0 0 c 
h m ti £ tL 5 TRCB t t h'J ? ^ ^ B i: I: i 9 S *l 5 Ifc ft ^ b 

77-^^B^^^eD 1 0 4 a Of Mrt 5 0 

fiAJiCD&SidJ;*!,!;?, a. — Ifas^-^GDia^tffft ( =» v K 9 * h , 

5 5 $ S S ¥ S «m ) LfcH^-Cfj, ff 7i ft BE J£ Id *5 5 
* = * . 1 . o 3C#tt&BpiUi*t.: ft < , *BTTtP*S 
ft fc ( & #J Id fls j& £ ft 7c ) ro77-(A;fcHftS;ktJ:9, KPr 

fcftia^idit^-rsT'o 7 7 ^^*4ist 5 r t t>y~*i m t k z> B 

mi 4 14 , # 51 CD fill <D H J£ CD . ?^ m <F> fit fife #'J 7^ "t" H T* h -5 o 
■ £ <D m id *5 V> T . m 8 Id tt It T 5 ft # Id 14 \ P-COfft^#LT 
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tVN6* = ^fc*tT*J9, *o»^<0 a* m « c R 

W J9 ffl * « « C(c«t«935$n2>o 

*r^* 1 0 3-2 tt , m m & # D" ( « ffl * «= 2 •) l:»^T*IB-Sh 

us ^ IS 5t « ^ («**«.*) DCJ:9SSti.5. ^BRfctt* 
* - $r 1 o 3 - 2 »* , ' * ' ==■ * 1 0 3-1 i:|5j-(D*-^-Cfc6c 

oott. h'9SV'b i 2 k * n * i- w « » a » 
i o i - 1 a ia ft a » 1 0 0 _ 2 ,c * 19 tg * $ n x v> 5 0 

ttfflft |^ C ^ *3 V>t, * =■ * 1 0 3 - 1 £ HJ *> $ n S RGB?* - * C 

tt , a- - U* K JE ttf*' C&tfiBftf«CKeCT*J!S'lifc^P7 
7 ^ /K I: i 0 *B IE 3ffi # IS. * H X V S . 

- <D RGB 7* - * C £ , ttffl^ttDI^VNt.'^si' 1 0 3-2 K * 

/u c £ -3 ^ "C , 3--i?KJ£««c&tf«HB#;ffi*c ic-fc. C X ® IE 

d iw «k r> m m *& a # us $ n > * =. * 1 0 3-2tw^SKa..- 
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« ± w «i 1 let h. 11 , Wl — <D=e =■ 9 l 0 -3 Z &m L t v^5 1^le 

Ull 5 tt , # 3* W co IE K fdl co 31 ffi <Z> Jfc fi O 18 j& m £ ^ "f ^ n y * 
El X- 5 o 

■ r. <o m i- *s vn t m 8 & m t tt fc-t z> ; & ft \z \$ . m - <d n % & 

' '"Z. ©'■H-'ffi CD 7£ M tC *5 T r*s * = f .1 0 3-1 Id ^ £ H X ^ 3. ® 
ft # , A ^ 9 — 1> 5 0 O^LTfilSh, t = ? 1.0 3-21: 

i® & *& 3 &c 6 o oii v iftj&im i o o & t l x *s <o , << ^ 9 — 

* -» h 5 .0 o 5:^- Lt ^ ^ felt t i t ic v g 

fl LfcBt dt<0.ji!ll^ft b X * = * 10 3 - 2 |C tfi ^ -f 5 £ .9 I- 

JjX _b o |^ ife cd M I© Sb ^ In o ^ t U fl t 5 « 
• i£ ffi « CO * - * 1 0 3-1 l:$*ihTV?5 RGBf' — 9 C \* , *r =■ 
9 MfflU 1 0 2 - 1 K <fc 9 , p« ■* y 1 .0 4 a - 1 Ml JhT^5/ 

c -7 r << A- C » p«*yip4b-l M *ft $ fix v> 3 #1 4£ ffl tf $R 

(^.077^ A'^trtstifcBo «£ ja tt * ) s & v , m m « c 

( 31 ffl ffi *S ) ** f+ AO *v T » O^-*yF 5 0 0 i^lt 

fc *j % jumot^* i o 3-i ii, & ffl * # k is c x m & f — 9 

fcffi3E*i3&ffi-r«te$:*L*^fc«>, * = * 10 3-1 £ in 

aBSsofe^atii, ® si *t ^ ^ = * i o 3-i co fa « m k x z> m 
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• fc ft it t w fc * a . ■ • 

6 0 0 -ft if -t" 6 o 

itfeir^'o on, a* it « a» fc is £ £ avx # w « • e» » a 

^r^cHGBf-n^ttHiL, ilthfc rAo 7 ; ^ ^ c I: i !) 
r'gbt* — 9 c i=. 2t L T 2C % & a * ife U ; XYZC x — * £ £ fife i" 3 ■. 
Si & & s » i ' o • 0 IS • s #6Hfc XYZ cf-?tStt, iHif iW X* CO 

WJWflSJBfflffllfcftfflWfllCiSrtffiRU. X YZ C -r - * K *t- L X *fi IE & 

a as i- . * <z> * , xyz c v* - * n . git ix-wi^©fe©ax.i; 

UfcXYZD^ — 9 IC^m^tbSo 
r cr> J; 5 LT#b^fcXYZDr-^ 14, ft if « O ffi ffl i* E 
C t iBttol Si 1 0 0 CiDi^Sh T * * y 1 0 4 a - 2 Ul & £ 
fix vv's 7 , D77>f)wEl:j:9tiSix, RGB^ - * e jr g£ & £ ivx 

±<Dnfcv>ft$W:\z Xtitf. =e - 9 i o 3 - l K»*Sh.T^5B 
i& £■ -< v * — ^ h 5 o oir<ti9^i*L.T* = ^ i o 3 - 2 \zm^ir 

5 m & X tb o X , % if tt'J * s ffi ffl * i* C «? C X 7" n 77-f ^fcSIt 
Sligtf L*^i^tfcoTt> RGB x - 9 J- tt-ffl T if * 

Ltfei L, ft if iR'l I- *3 V s X % i2 i* £ ix fc £ if il- *5 tt 5 i£ 
m & i* t , ft if « lw *5 5 « ffl 2? to h \Z. M & L fc. tS IE S £ tr ?' ^ 
t lc «fc 0 , i£ if iM i: ft if il!J i® fit <D <£> jl * tf> — StiSS^ £ # 

tr^t, A7Jif^iS (dr. dg, db) # (O, 0, 0) X ifc 6 
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t £ 14 > flU m WL ( RGB3- * T CD 3 &. {fi CD ?P * RGB 3 fe PI P# IS ft 

cd £ cd 3 ft): ft M ) i?i3c4L4<*5 0 & I- > f©J;541 ^'t- t , 
* - ^ cd fe 4# cd J: 19 fc v n an £ T- . 4 "9 ifi ft S fe BE IE £ -fx 5 n 

t » -c.t 5 ijutsiOiito^T.. & yt.&ifi <n.vcm m & & ±l -r z> 

8 & t £ L V> » t \Z # T Si 9! -f .4 . 

# ft 55- *R CD tb fr'J lU tf* S£ -T 4 » , * = * CD RGB=& . fe CD ft CD & ft # 
m<Dl&m ( Lr . p , L , . p , U. r) ( P = A. ) *S , -t CD 5£ SI- {fe # -ft -r 

fc — (28) js«iafi-rs. 



H cd i§ » m x. 14 •» ■ 5^ <o ^ cd $S ft *s PI £ m £ £ . 5 VMi S 

fc , 4Si^»Jlf/i cd # ifc td 4 9 a j£ ffi 3> ft EJL * cd fe (D IS ft £ 

# K •siiffi t £^ * = ? <o m m & V£ lc 4 J? v * cd x Y Z 3. #U ft «[ ( X , , 
Y r , Z , ) li , 5£ (27) K 7j* "T 4 3 fc.-S o 




(26) 






•••(27) 

(2 7) «r3*y*fc<&**tt(x,...., y.....,.z,....) 
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■c IE m. it -r s t . & <^ ^ (28> & # ?> n s o 

Xr I" d, , V' ' 

r'(X) = - = I k,.,«.-71i— T + *'••"«< I 

Ar.mii X A I 

Yi ( d, , V' 

r -(Y) = - =U'"»-Tf r T7 + k '- 0 "" , J 

Yr.nai x * 1 

Z. ( d. ,* V' 

r'(Z) = - = lk,..«-TF3T+k...ti«.J 

.. . . (28) 

(2 8) i^ti ? t> XYZ«>**-r ^* t^.TH- 

Mffibfct-CfcSc N tt , X ti m % <0 K.y h ft Sr X L, . v ,14, *W 
|SgfS'fctt&*-r^tft&^'-'T^<5o * (2 8) tc li , jfc IC o T 

^^Lti^ ico i>t t 5 v b *s-e % fife 

or'. RGB©A*f^^/MI^ (dr, dg, db) b * <D * * ■ * "C *> 
tC*^ $ h5t-<t <©fel4. CIE122-1996T** 5 * 5 K» 

(29) fcffl^-C, XYZfit ( (X, Y , Z) ..«) 



X 1 




Xr, mt* 


X|,nu 


X b. mil 


V 


Y 




Y r. mi» 


Yg. tnti 


Y b, ratx 


g' 


Z 


measured 


Zr, »»x 


Zg, n>»» 


Zb. nil 





... (29) 

H p 0 - * T tt , A * <f a* » lojofetU^ibHTV^ 
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t ^ ¥ (D m & . f- -r ^^/HgffiIffffl^^©.^i^Ii"</K^S8I 
ft m ft if J: 9 , ftH © <£> » ^ * # *> $ T L * 5 o L *» b 
iib, * = ? <o rgbt 1 ' V s * A/ A ft <tt # ( o , O , O ) <D t %\ 

* - * © 3t S a 5 + # 1- '> »t tu »i ( B U it n vn X ^ ?£ H H 
If ) % ±.ffi <Dm*\&n»tto\Z. i> + & Z. ± tfUtt Vf h tiX Z . 

i i 5 , i - f i5 , ^©tSl^htt^-^O^ F 7^ l> 
9? 5 $ H S£ * fr v> , ;v ^ $ t 5 t v * = ^.^©RGBr i/ 

* ^ A ^ ft 1ft (0, 0, 0) ©ttTt. ^-^^^3ttTL 

#- 7 -fe y h O ^ $C k . . . . . . a* IE (O *fc t * •? , A tS ft,* * J ( 0 , 0 , 

0 ) «0 t * <D jfe g ( r' , g' , b' ) \t , 5fc (30) T* 3i i" ~ £ T* # 

5 • . . 

t'=(k,..ff...) r ', g'= (!:,..«.«)'•, b'=(k k ..«M.) 7> 

• • • ( 3 O ) 

r. <D m* \s << A' B£ CO RGB# fe.<£> XYZ 3 flj Sit fft ( X„ , . , *„,„, 
Z. , . ) If , Zfc O it ( 3 1 ) X- « "f - t T # 5 o 

Xr.nb = Xi, m»i • kt. ofr«| T ' 
' Y r.m in = Yi. nm* kr. offitt 1 ' 
Zr.min = Zr. kr. •itui' 1 

Xg.win = Xg. ran- kg. tlTicl 1 
' Yg. m in = Y|. mw k|. •fUel' 1 
Zg.nin = Zg. mi* kg, offal 1 

Xb. m in = Xb.rai»'kb, off«| U 
' Yb.mra = Y b . m»«* kb, nff«el U 
Zb.rain = Zb.ntl-kb.offttl' 1 

•'•(31) 
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^ tl . HU^<A'0DXYZ3$lJ$&1l£ ( X k . m , n , Y k . m » n , Zx.min) ft x ^ 

( 3 2 ) -cfti" r. ir a* # 5 

Xk.mb = X».n>to+Xg.m«+Xb.mm 
Yk.nin = Yr.»b+ Yg. «»+ Yb.mia 
Zb. min = Zf.nia+Zg.nib+Zb.inBi 

• • • (32) 

S i > g f t v ^ ;HC (D ^ A^] i ^ 4 x fc 

^ % 89 3£ S it £> 3 M 8fcfii ( X r r . d , Y r . » • ■ »,u r ■ d , Z.r .«•..« 

. . , ) He , * (33) -C * * *t 6 . rhSrjEftfttSi:, * (34) 

Xf.mc.^r.d = Xr.m«^kf.B.«'-^T^ +k '-» irtt, J ■ +X 8 .m«+Xb.mm 
Y>.<n(.»r<d = Yr.«.^kr.g.b*Yir7j _4 *^ f ** ,r,e, J + Y » »+ Y b. » « 
Zr. n cured = Zr. m.i^kr. fin ■ ^N~j" + kr.olhri J + Zg. m » + Zb, m in 

• • • ( 3' 3 ) 

rM(X)= "^^4 kf -^'i^ +kr -H + ^r k '-"" t + x, B « k, - ff "' 

k J Yr.B.1 V 2" -1 J Y..».. Yr.»»» . 

r . (Z) = i^I^i = f k in k,..m.,y + §^k,..r,,« 1 » + |^b..«f. t ,* 

^ Z..B.. V 2-1 / Zf.n>» Zi.-» 

• • • (34) 

SC (34) |C *s ^ -c , * 7 -fe f h r I ( 5fc (34) |C *3 rj 5 £ 52 
ott^flj© 20©*) <o m *« s XYZ«D # * V * >V m I- & * o T V 



WO 99/23637 



PCT/JP98/04961 



34 

3 o 

V^*3C(35)a*jftft1-5. 

Xt.max > Xg. ma. X b. on 
Y t. ram > Yr.nu, 
Zk.tnn > Zr.roai Zg. mi» 

• • • (35) 

SlU^A- (O, 0, 0) ^iifeliig^fAg^ it . < 3 

6 ) as aril -r s o 

(ki. offw) r » (k 8 ..fhti) 71 =s (kb^rrui) 71 

•••(36) 

ilot^ 5£ (3 4) l: 13 ^ t , r " ( X ) © t 7 t y h « (T^t^tt 
©X,....a5 5)ttttlt5) * s , r * ( Y ) , r * ( Z) <D * 7 ± y V 
( * # ft tit CO Y « . „ . . , Z b . „ . . ft =t IE fittS) >h $ < ft 5 

w t A> b A 1 4 . r TRC#te C PSr VI 4$ ) XYZ3- ^ -\- > * A- ft 

|;^/j:otL*5 ^.t^M^^X^^, RGB3- ^i-v^/vft^3a» 
If 9 o CO TRC^ % x. fe H 6 „ r©i)^i^, r g*. b'^lxfh 
CO TRCiS 1 O K & J£ T # <C ^ ft , CIE122-1996IC1 *5 It S 5t (37) 

(it (2 9) i: 15] — cost) \z.Mk~3^x, xyz 3 PJ mm & U & 1" 3 - £ 

-C # * < * 6 . . 



X 




Xr.raai Xg.nu Xb.roi* 


r" 


Y 




Yr.oix Yg.reax Yb.ni* 


g" 


Z 


measured 


Zf.mu Zg.nax Zt.mai 


b" 



•••(37) 

ZL-Q s it (3 3) £ , it (3 8) CO ± :> (E ® 1~ 5 o 
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Xi..mmJ = X,.«n,i^kr,g.b--^r7^- | - kr - Dfr " 1 ) + X ». mm+ Xb. «i» 

= Xf.»»^k,. 8 »b•YF~j' + k »•• ^f " , ] +(Xr.»«+X,.«»+Xfc.min)-Xr.mh 
= jxr.m.i^k,.|»b> • kr.offidj " Xr.mia ' + Xk.«» 

Yr.»..n.red = Y r. »»^kr. |l« * + kt..lf«lj + Y g. n in+ Y b. m b> 

= Yf.^»^kr.^.u J •YT7Y +kr •• rf " , ) +(Yf.«»+Yg.»m+Yb.mu.)-Yr.niia 
= |Yr..«^kf.g«»'^JY+kf..ff«^ -Y..mh| + Yk.«b 

f dr V' 

Zr.me.sured = Zr. m.i^kr. g>» - ~+ kf.off.rt J + Zg . . in+ Zb. m in 

= Z^.m.l^kl.Itb•YF~Y +kr • cmt, ) +(Zr.mi.+ Zg 1 «»in+ Zb.min)- Zr.mb 
= |zr.«»«^kr...i» -^3Y+kr.*0«iJ - Zi.-b j + Zk.«b 

• • • (38) 

$ <b t > * (38) tt , 5t (39) 9 i$ *t S o 

Xr.«.»ur*d-Xk,»i> = Xr.m.^kr.g.m ^H ~ j + k., offset J -Xr.mh 
Yr.wc.mtd - Yk. oin = Yr.»»^kr.g.i n -'JF^ +kr - offtc ^ " YrBB 
Zr.»«»«red-Zk.»» = Zr. n.»^kr.g.m ■ " N _ ] +k«..ffactj " Zr.min 

• • • (39) 

$ h I- , * (3 9)«, * (40) oi5i:f^t§5o 
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r.aoiortd ~ Xk.oin ( dr V' Xi.rain 

= I k '" b ' — 7 + kf • offm J ~ Y 

Ar.ron V L ~ I ' Ar.nsn 

r.raoiurtd - Yk.oin f df V' Yr.wtn 

V = t '715 7 + Kr..ff«l I " - 

Yr.ou V Z — 1 / Ii.bii 

i.meiiuicd - Zk,»« f dr V' Zr .mm 

— ; = U'.i«»-Tn — r+kr. 0 ff«*i 

on V I — \ J £>r, nix 

• • • (40) 

; ; "C, ^ (4 i) a* j# i: i" 6 . 

Xr.mb Yf.min Zj.mtn 

= - = - = k,..«... ' 

Ar.nii I i, nix Z.r,mn ^ ^ m ( 4 ^ ) 

* z. -e , 5£ (41) o*«rc, ^ (40) tt , st (4 

X, 



T, ro mured — X k . m m f dr "N*' 

— ^ =^..., F TT+k...,. rt j -c. 



Yf.m earartd — Y k . 



Y f .mil 

z, 



f. a mured — Zk ,m h f dr | ' _ 



(42) 

5$; (4 2 ) 03 45- xt <£> M 3- 1- ^ * ^ It ^ 1 t ft 5 «fc 5 , ft <£> 5t 
(4 3) Sr^tlftltS UTE^ilttS i , S ( 4 4 ) * # > il 5 

Xr.mix Yr.mti Zr.nax 



Xr.roii— Xr.min ' Yr. »«— Y r. oin Zi. nil — Zr. m in . • • (43) 
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X f . ro tiroui "■* X k. m b 

r"'(X) = 



Yf.o entire* — Y k . ra h 
I i.nii — I r - 



/jt.m inured — Zk 

r"'(Z)=— r— 



=ror:{( k --^T +l -"-)"- c '] 

r ^ "C . 5£ (4 5) «S|* ; 4l,TV>4 

Xr.mii Yf.nw Zr. m» 



(44) 



X1.0..1- Xr.m» Yr.».i-Yt.»« Zr .»n - Zi. m » 

• * '(45) 
?tot, 5*C (44) I* , ^ (46) Oi 5 t*ti 



r'"(X) = 


Xr. mcinred Xk.tnin 


^k'r. |»m 


dr 


Xr.mii— Xr. min 


"2* -1 


r-(Y) = 


Y r. m eiuirrd — Y k. mm 


|^k , r. 6 »m 


dr 


Y r . m »i — Y 1 . ra m 


"2 N -1 


r'"(Z) = 


Zr.meiturrd Zk.wb 


^1 k'r.jiin ■ 


dr 


Zr.mti - Zr. m m 


2* -1 



• • • (46) 

:hboa*atbi'6i*9. ^ © ^ * > * *s S xyzo * 
f- y^^rro TRCtt |S1 - <o 5t i: * 9 , 9fc <r>'=r -Y v * /U W T R c 4# 
( 'p* m W 14 ) r± . gogo* ^ (w©^liov>-ctt.«t5) 1-^9 
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% o T . RGB& ^ ^ is A* <D TRCfi . it (47) ©i5C45 





Xg, n in 


Y g . m«aaured 


— Y k , n bi 


Y |.mai~ 


Yg.m in 


Zb, o mured 


— Zk . » in 


Zb. taax — 


Zb. n in 



\( dr , V* 1 

= ^k.'g.iiin * _ j + k's.officl J 



* • -.(47) 

C co « ^ , TRCic J: Y) &%kJ&$f&frffilE £ *x RGB?) 5t X £ * "T 
r* ' ' f g* * ' , b' • 1 b . XYZ 3 $1] fit — CD 8E ft tt . RO^J/fTM 

x 

Y 
Z 



Xr. max — 


X r , ro in 




X |. at in 


Xk,n>»~ Xk.mia 


r'" 




X k. n b 


Y f. max 


Yr. ra io 


Y |. n ax — 


Yg. m in 


Y b. max — Y b. ra b 




+ 


Yk.mb 


Zf . mix — 


Zr.Ri in 


Zg, max — 


Zg, n » 


Zb, m»i Zb , ni b 


b'" 




Zk . m b 



Xr.max— Xf, min X g, max — X |.ro in Xb. mix — Xb . n b X k . o in 
Yr.mia — Yr. mm Yr . max — Yi. m b Y b. max — Yb. ra b Yk.nin 
Zr.tnax— Zr.nn Zg. f>ax~ Zg. m m Zb.max— Zb.rab Zk.nn 



i 



Xr.ou.n cimrcd = Xf.max+Xg.nb+Xb.rab 
Xk.min = Xr.mb + Xg.roro+Xb.mb 



Xf,n«-Xf,»b = X r.rnax, ra tarared — X k. 



(48) 



(49) 



• • • (50) 
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tt \z xyz 3 «i*«-o*«fc»*/a; (si) t^t3x4^)vfy ^> 



n ttuttd — 



X. ...... ..»..<- Xl..» X,........-»l-Xk.ob Xb........m.d-Xl..i.Xk.»U 

Y.........»..i-Yi..» Y 8 . .«....»..<- Y»..k. Yk........«..J-Yk..bYi..i. 

Z. ........»..<- Zk..i. Z ( . ou. Zl..u Z».B.i.«tm»J-Zi.»»Z»..- 



g"' 
b'" 
1 



• • • (51) 

CIE 122 -1996 CO & £ ffl V> fc <D T 14 , f£ £ -t < * =■ * S Si. #F t* 

ft V*»-fr» t ft t> t» > ts^ay 
6 $ © IS £ ft fc' l: J; 9 , II u -* A' * l & V N » "<? t> % « ± co J; ? , 

RGB CD 3- 5£ fit * 9 II ^ A' X' CD m It £ & C fc P£ III ? - ? & ffl ^ 
T . GOGO* =f 0 TRC'itt +4 •* ^ L , * RGBtf) # fe CD A 2) ft .* 

ft * B# CD XYZ 3 m WiM t m*"<JV ( A ti ft f = (0.0,0) ) <Z> 

* o 3«l«©4^o«SI^ ?r .# *• fc *v a 3 X 4 co gg JftV h y y 
^^?r(sEffl-r5-i:"Cx £ <p '> ft = * co fe 4# co i'J ^ "C , ffi 
*Pr & ft fe & IE & tT i - t "51 m b ft : 5 o v 

UJL ii <z> i 5 I- . # 3t #'^5 <oitffl m a* & 1" * » * * J '» VN ^ * 
fig co 13: £ X* t> , -hiE b «fc o |£ rgbcd # co pg t@ V — * J: 9 . 1^^ 
/U B# CO *r - * * « C fc 7 s - * & ft ffl i" 5 r. fc T? s RGB CO « ^ -V V A- 
SIC 1 oroTRC, £• 1+ 3 O CO TRCT* > ^(D^m^'&^^'t-b^X'^ 
3 „ U L ft # b , RGB# fc. *3 It £ # 5fc # * CO Jfc « RJ « & L ft v ' 
(St (2 6) U ft V^) eBS*80^-f^W (.«a-J*"h 

^^A-cocRT^-^tf) co *§ , r. © J: 5 ft fe 3E"jfe -e tt , » St a* * * 

< ft o T L * 5 „ . • 

it (3 3) «>fcS (46) Sr^<i§m«C*3tt2,St (4 
1 ) ^> St (4 5 ) a* J& 5t L ft fc % RGB CO # fe T CO TRC»4 - & 
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ftj-euv^ttfts. .it-st, 0 <r> m -k <o 5t (34) t m m i- > 

& , * fc tt * IC O V* T © 3 M • X A» # * b H 5 TRC It » 

i; )i 5 o 

Xt. motored 



r"(X) = 



Xr. m enured, mil . 

Xr.«n»(k>,g.mdr/(2 N -1) +ki.orr» c i) Y ' + Xg.mi. kg.offm 7 ' + Xb. m »,kb.ort*ci 7 ' 

Xr. ra caturcJ, mi» 



8"-(X) = 



X g. m enured 
X i. ro tint fed .max 

X,,n,»(kg.g.b dr/(2 N -1) -hkg.offici)^ + Xr,m»».kr.cW' + Xb t »».kb.orf»«i r> 

Xg. m citurcd, mi 



b"(X) = 



>X V. m tin red 
Xb. n ctsurcd, mil 

Xb.m.Mkb,g»«.'dr /(2 N -1)+kb,offict) 7v + Xr,m»», kt.off»e> T ' + Xg, m, kg, >fT» g t T ' 
■ V * Xb, ro caratcd.-mii 



•••(52) 

Yfit h. Z(i iw o T t % TRC^ t£ ft <b *L > fe 3 If Ot v ^ It 
9 o (DtRC^ * ft <b tt 5 o V^.t,,fc5,fe(Z)XYZ3 iW»f © W ^ fit 3 5 ^ 
(5'3)-.T?«Sti5 tOit*.. 

Xmeisured = X..m»(ki.g.» ^ + kf. effect) T) + X g . mil (kg. g»i» - N — + kg-off^) 7 ' 



2* - 
db 



+ Xb.mts(kb.giin • N 

dr 



Ymtaturcd — Yr.mii(kr.gin • 

db 

+Y k , dim I tCb.giin * u 

dr 

Zm mured = Zi . mat (kr. gin • ^ N 

db 



dr 



; +kb.orrm) T » 

+ kr.«ff«i) Y ' +Yg.r««(kg.g>B y5t^-y+ kB.^ficO 71 
- + kb,Qfr*n) Yk 

dr y 

+ kr.«ffi«l) T ' +Zg.n.i»(kg,|»in- M - j 4- kg . offict) 1 



+ Zb. B as(kb.iiin ^ — +kb.ofTie«) 7 ' 
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•••(53) 

( 5 3 ) 14 , * (52) frb ; *"©J:5fc«»7?*S. 

X».«,icd = Xr.»«»rcd.n > „r n (X)-(Xg.m».k 8 .omc Y| + X b.»«. kb . .If-* ) 

+ X B .n,.» a rcd. m »g n (X)-(X,. m ».k f .ofr«t T ' +X». -«..ki..n.- n ) 

+ Xb. n .i»«i. n .l b" (X) " (Xr.n,».kr.ofr«, 7 ' + X ^ .DiK.k ^ .ofUc. T, ) 

Y„»«r«d = Yr....»red..« (Y) - (Y |. Kg. •Rut*? + Y b , ... kb. .if*." ) 
+ Y B .«« W r«d : n > «g ,, (Y)-(Yr.n».kr.offu l T ' + Yb. ... kg. .ffu.^ ) 
+ Yb. n e, TO r«d.,n M b n (Y)-(Yr.«n«.kr.cmc, 7 ' + Y |. mil. kg. offset ) 

Zmmured = Zr . . cured . m » I " (Z) - ( Zg. m .x. kg. .ffm Y| + Zb . »». kb. off*, 7 * ) 
+ Zg.r,e««rrd; : m M g" (Z) - (Zr . kr. .If«.^ + Zb . «... kb. offul^ ) ■ 
+ Zb. max bMZ) MZ'.^^^^^ 

• • • (54) 

ft.b-K-SC ( 5 4 ) ■ li , * SC ( 3 l ) , * (32) J; 9 , fc*> J: 5 K 
3E » "C # 5 • 

X»«.««r«d = Xr.n,««u,ed.m» r n (X) + X ,« cured. in» g* (X) + Xb. m «»r.d.»„ t>" (X) - 2Xk. n » 

Y »..».«- =Y,. -«.».«* r"(Y)+Y....«irt.-»g"(Y)+Y».-.-»<.«.b"(Y)-2Yi.-h 

Z.^^ = Zr.«'.««*.-»r'(Z) + Zi.-. M ««.-ng'(Z).+ Z».-.m«i.«»b , (Z)-2Z»..-ii 

" • • ■ •••(55) 

rgb <d & 4 # * # <d it m m & a £ l 4 ^ a s a * ■ s » ^' -f. * ^ 

WW OfeR3EI»'tl4, CIE 122-1 996^ ' * (51) «Z> i 0 tt T h U -9 
■? * h ft < * 9 fiS © TRC t I L"<;KO 3 $i|^I^?>; 5£ (5 

5) \z. X v) , XYZ3 filttffi & * ft 5 - £ # "P * 5 o 

V^ -5 „ - <0 m \Z *5 ^ T » Ittftlffl 0 0 14, ff«»7.0 1 i f - 
**l»7'o'2i:*tlTV^6. » « ffl 7 0 l ■ © tt « IU W « »• 7 i 
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l \* , rg BIS % <D ft % ft ^ <T> Yc -0*1 m«J * s & 1" 5 * s S £ W £ L, , 
<D*i]j£J£*&I&j¥S»fat»7 1 2 tf-^filft? 0 2 OTRC^j*» 
7 2 2fctt!*JLTV>5. I S # II • Sfi 7 1 2 li , lUXyM^V^T 

5 ^S^Oflf fel^fr^; *U *D ife flU !¥ fffi SB 7. 1 3 t TR 
c^e f ;H Sf 7 1 5 II W ^] L T 5 o 

m jfe gij SP {ffi SB 7 1 3 tt , RG B# IS 5fc O *P *£ % A 5 e£ Si -f 5 /5> 5 A» 
& n 2£ L , *U Jfe fe * *r 'J v 9 * m tR SB 7 l 4 K ttt *J L T v% 6 . 

f y y ;7 * 51 iR SB 7 1 4 li, XYZffl— CO^^-v hi) y ^ * (D 9 ■< 
& m *R -f 5 o TRC* 7=* /V 5S *R SB 7 1 5 & s TRC* x A- 9 31 tR fr 5 o 
r - ^ felS 7 o 20vM v .*r * ft & SB 7 2 l li , -v hi) 5/^ 
ail tR SB 7 1 4cOjgtRt£*rJ&L-C, XYZfit <D <%L ¥k -*? Y V y 9 * 9 4 
yjrfp^L, 7'o7r^^ffifc«f7 2 3 tfflA LtV^i, TRCf£ SB 
7 2 2 li , TRC* ^ ig 1R SB 7 1 5COigtRlC*J-j£;LT, RGB <D =§- ^ Y 
V * /V <D TRC£r f£ L s 7* o 7. r >f fl* ft.$L SB 7 2 SKIU^LTV^. 

u 7 T ^ j& SB 7 2 3 , 100^0 7 7^ ^^f^^L, ^ * U SB 

1 O 4 IC W ^ L t V 5 . 

#: , r <D S SB 1 0 6 O o ^ X , 0 1 7 <D 7 v — 

^7°Wxftcr53L-C^toH5 i b9'C*fe5. SUi:^r y/s 4 1 u: *s 
I^T, f¥lffiSB7 0 1 (D Jt m 10 W IB SB 7 1 1 li 5* is. 9 A- (dr. dg, 

db) ©A^«:tlt5, r. 0 t # , =f 4 \s 4 ft CRTT- 

m is sb 7 1 1 »* , rg # & # % ft ^ w tt w m ft * 1~ £ *». 

6 ¥U + 5 o i" . -t ifi L it (26) *5 fi£ St i" 5 5 ^ * 

- m -r z> o ^ ^ u i s it 4 1 ^> t w s l t « ^ , tt ^ jqi if m sb 7 1 1 u. 
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* <d m fe te ¥k £ SH¥ # If ti5 to 7 l 2 li w ^ t ?> . 

m » % w 7 i 2ii, it m m ■» fiffi to 7 i i ± o tt « au * sc © p 

tt^5 *»5 a> £ * Jt -T a o i" ft to *> . A * $ tt fc f* *J -9 A « * 

(dr. d g , db) *s (o, o, o) -efc* (ps&^-^asftvM m.t, 
a>a*to fe-fv * = * # «3fe u -c v% $-a»5.a» &*i fci- a » ffffi 

» 7 .1 2 AS -A a* -IE ^E. L "C V N ft t N i; aE Lfcifa'o'x ^Ty7"S4 

4 it *t*\ TRc*f >nft»7 i 5-tt, * = * ascRT-c*> a a»sa»<: 

*!l 5t L , CRT T? fe a fc'tt . y^S 4 5 BH*» - * 1 fcfffi 

-y rf Ay * y /V , G'OG (Gain-Offset-Gamma) ^ 7= ./V , £fcl4G0G0 ( Ga 
in-Of fset-Gamma-Off set) > V ^ ** A . 

14 GOG* f* JV & IK L % »*l t& * 4: TRCf^* » 7 2 2'K. tti 5 . 



* 1 



No. 


Name 


Model Formula 


Comment 


1 


Simple 


Y=X V 


Simplest and widely used 


2 


GOG 


Y=(aX+b) Y 


Introduced in CDE tech.rep. 122-1 996, 


3 


GOGO 1 


Y=(aX+b) Y +c 


jProposed in IEC/CD61966 part3 



d i T , ■ * * 7 s A* \z o V T fffi Kffc-Ut m -T 5'fc, -i/ > 7* A- * ^14 . 
tl'K*tJ:5t. Y = X p (P = r) © 4* 3fc -5 vvT TRCfc £ i£ 

# 5 fu & as fo a as , m m » £ , & r u t> + & v « ft t * s # ^ D 

GOG* 7* , CIEx * = * VJ * - h CIE1 22-1996-C.ffl V> h *t X *3 
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9, Y = ( a X + b ) p ( P = v ) <D 5fc \Z £ -5 V^T x TRC££j&-r5 0 

- ^ gog* 7 s ;v \t % crt* - * <d mmm®. & v m^ntch « v $> *> . 
^ - ? cd n m # & # * i~ - ^ * s * ^ • L ** L * ** » ^ ~~ 

f iS 3 y't«7^ h W 5 $ * if <P ?K ^ Sr IE L , t-^iOlv^^ 
** » v» T L*ofe«t 3' » -fr * &f Lt* = * ©»*«tt.fcf**A 

G0G0*7*/Vtt, Y= ( a X + b,) P +c (P= v) ©^l-i^^t 
TRC&4«t 5 t)©'t-fc U , GOG* -r /HC ^" 7 -fe y h©Sc SrttiPL 
fc t> <£> & 5 „ r (75 GOGO* ^ /W.tt , IEC61966-3<£> ft $lr Committee 
DraffCS^$^TV^5. - <£> GO.GO* 7 s lw «fc I* v GOG=ef /I'Ti 

3E -r 5 ci t & m m * a (* = ?o.i>^/HSii^t^5i 5 * » 

TRC* f^a*» 7 1 5 tt, y^f a i! 1 t> rf" 7 "fc y f « «C 

bi$o.©i*; v'-v. 7 : /u *fA'SrlJlU, GOG* 5* A' 

5riftf 5. TRC* f ;HtR SP: 7- 1 5 «t 9 GOG* 5 s B ft £ tc 

» -8- , TRCfP 7 2. 2 tt , *T y 7 S 4 5 T , B 1 8 <D. 7 n - * * 

- H:jpti5 fc-w RGB# fc.fc It* »B«OXYZ3 fl| tt.ffi n JE f - 

? & & ffl L , # IS ^ ft X fls * & «t 9 cog* 7 fls<n> 7 * - 9 £ * «> 

T , 3 O O TRC& jfc ^ i" 5' o * *3 , ®1 8 \C tt , <£> E£ 5$" l^- O V" 1 T C£> 
■f * fc> , El 1 8 *5 V]> X , affll^f J'T'S 7 IT, Aiif^ 



) 
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n ' fc 3 p ^©a^ix.^ft^fix,.... ( - t> ffi ft s n. fc 

7yyVS7-4CtJ^TB. A X * {S # dr -fc tB ^3 * X , © 7^ 

5t (5 6) fc«-^v^-c, **»*rpn*« 

(5 6) i:*Jtt5*ftk,...i., k . . v 

r=- ;1 kr.,ito T5 — ~+ K«.«ff« I 

• A f .tun ,v » * ~ * 

...(56) 

E] 1 7 in SI o T , *T-yyS4 4-C. * = * # CRTT? tt ft £ ft 
$ *X » ^ „ * 1 IS. * U ^ 7* A- * ^ ^ * * GOG^ ^ ^ 4:1^5 

^ttt-C#ftVNCOT. ^ff^S 4 9 Kl*, RGB *5tt 5 & 

*/Ht»tt(dr, dg, db) <Z> Pp*J T , RGBW^f ^^^St30©lft 
%A, V 9 T — < LUT) tttftittli 5 TRC> J& 7 2 2 

* y s" 4 e ii * , m & m » m n 7 1 3 & «t 9 an & »\ ( an & & 
e, ) *^ s «s*^5. r o m iu tt . e & <*> * * » 

lY,,,^^ RGB® * l-'*S tt 5 & W ft ( Yr m. » + Y.». . + Yk „. . ) 

^9 5 ^_ t y hJlli'o 5^ — is h <d fair 2> k % . J* & 

i- '5 t *i ft $ tu a . an ifc »i # »* ft -T s * « ft * ft * »■ * ^ ? ^ 

yH)?^1R»71 ! 4I4,'S.(2') I- * i" 3 X 
3©-7 M y^^fellR t, -r 'J y 7 2 1 14, ^ W ^ 
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b U v 9 * & <£l$.1r 6 o 

^ x y S 4 6 Id 33 T , iD BU # J* ft L fc £ *U J£ S ix » » 
* X y ^ S 5 0 l£ it ^ % jx-ifli, 3 X N © ^ b y y * X £ dfc J& -t 

•v h y 5/ ^^'fftt 7 2 i »4-, ^ — © ft *S m I- at j£ L T , 3 x 

N © h V V >/ * , * /c f4 RGB© ft ft (r. g, b) £ XYZ -3 Jfij SUB © fii) 
3 ftjc/vy ^ 7 •> T'f-y/i'iiSt 5. 

0i| Jt f4* , ClwT, 3 X8C7 h!) y^7i«t)iShSl*, & © 
5£ (5 7) Kit i 9 4, (r, g, b, 1, rg, gb, br, rgb) ICS 
^V^T, (Xcrt, Ycrt, Zcrt) £r £ fife -f 5 , 3X8©-vhy y ^^ 



r 

g 
b 
1 

rg 
gb 
br 
rbg 



Xcrt 
Ycrt 
Zcrt 



= M)<i 



•••(57) 

X 7- y y.:S 4 3 IC *J VN T , • P » * * L X S. « Jt * *U fc » 

•a- . ^fyT's & ^ — # , . s # # & $ e -r s a* *> 

3 rt> 5 Ji> £ *J fti" S „ m.& # ^ XiL'X t*.fc Ht-t, i" -e-*> 
9 , » if ffl ft 3 r. i: as.-e # * v>. J: 5 fc-i§ % m»#..&»jE1-ai& 



s a* ft v> t *ij ft $ n 3 „ m n % z m ft 3 t t* # .3 



# in 



14 > A # # £ til IE i" 5 & S 2* fe 3 i: ¥U ft $ H » ^.^ y 7* 

S 5 2 KM , TRC^e ^ /U -9 tR SB 7 1 5 14 , * - * CRT t? 5 A»S 
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* m £ -T 5> o * = * # CRTX- fe58^« ^f^S54l:I*, T 
7 1 5 liGOGO**^*** L . TRCff * * 7 2 2 tt , 
R G B © * ft fc 13 «■ 5 tt M © X Y Z 3 M tt m » * - * * * * * * 

/m * » (o, o, o)«> o# © xyz 3 m m m - 9 * » ^ * ^ - * & « m 

L > t i 9 G0G0* * - * &* * T » 

(4 7 ) ©16^30(0 TRC& »:tt5. 

r o » * © gogo*V /n: t 5 trc* * © * S tt . H 1 9 fc*"** * 5 

fcft 5o tbit 8 1 7*31 S 8 5 El 1 8 

y ^ S 8 1 RGB© * # rf * » » W ® *YZ 3" JM * ** *' J * ^ 

-^^A^r^/HffiMO, 0, 0>©*©XYZ3 *' 
..^sfflv^Sna^. >HS:%l8tt,^f 8 3 , 

SS4\Z*^x\ * (4 7) fc*-*< «*#fT*>*t6 H 1 8 
titl^iU'^'tVNS. fL t ^C0G0*f7V^tt, k' 

k . o , ( \ . , , ' V ' * fc * 7 -fe s> b © ig c ' # * ft b *v a £ t 1:45. 
» 7 1 3 ' tt , Al * JW * J ^ St I" S 2» S A» * L * * n &' J * 5 * * T * 

7,=r y s 5 6 \tm*. h v y 9 *mft& 7 i-4 tt. -ha* 

LfcS (si) |:*t3X4«^'J^^ S'tt y * * 

7 2 1 tt. RGB©*6©ft*A^B#© 3 SOttM * A*^* 
/Ht-S^CO, 0, 0)©B#©XYZ3 WtflTf- * © 4 o .fc»3\ r©^h 

crt-c tt * vn t n k '* * fc » * » ^^ S83 ltm * ; TRC ^ "* 

7 2 2 tt , RGB© # fe-fc *5 5> tt » M © XYZ 3 ft tt H S 5* - * 



^° 99/23637 PCT/JF98/0496, 
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b A t> f V 9 -Mi # Ifi (0, 0, 0)0 t % ©XYZ3 $0 8*^7*- * * ® £ 
- 9 £ tffl.L.-C.* lb fc * * <r* * g' ' ' , b" " ) t A tl 7* 'J 9 ^ 

{% % (dr, dg, db) fH X' RGBC? # ^ ■* ^^A'SK 3 OO ; ftjc^? ? 7 

yyf-^;>?;4)St5. ^£ w & > ^ f ? 7" s 5 5 1:1*. ^ n £A 

1$ tf> 3 t\ Ifr '£ *v 5 „ 

* fc , ^T'^S 5 5i:i3^t, JP & # fijc St L * v\i: *ij m £ ft 
jft , s-/S 5 Q l:I^ v -v h y y ? *.f£ ^ a 7 2 l i; J; 9 , 

IEC^ ■etftS.nt^S «fc 5 t Si © ^ = ^ «r f!>| ^ L 3 $ij 

* - * & tt ffl u % m m i o , 3 'x n o h y y ^ > « » 

^ ^fift S ix 5 » StttRGBro^Kr'", g* ' ' , b' " ) t XYZ 3 MWL 

m <d Fni <r> 3 & yt /u y 9 t -y y t — ~? /U ^ * $ ft $ . 

^. t 1 s/. ^ S 5 1 K :|? T , m # # £ ffi IE i- 3 S v> $ 
Kfcl^, ^7y7*S 5 7 1:1^, =Z — 9 b} CRT f 5 5 ri> a* 
£ft, * = ^ i5 CRT-p-fe 5 i ^ f y 7* S 5 8 1 1> , ^ — ^ Jt \ 

GOG* .t*->U * \t GOGO^t *r /V- 5r M VI U , TRCff » 7 2 2 tt , * «3 i3 
JC L T TRCfc dfc j£ i" -S . o 

^ f-.y ~f S 5.7 ic 33 x % =Z — 9 & CRT "C « .ft. v% i: n 36 $ ft /i 4§ £• s 

* 7" y ^ S 5 9 ifi^ „ TRCfls JSfc SB 7 2 2 tt , 1 & tc y 9 T y Zf/r 
■- y> a, & 5 , 0 

^ T 7 / S 5 8 © J& 1 O t * fc t± , 7, f 7 7° S 5 9 <Z> & S <£> & , 
T7 7"S-6 0 j£ fli] Sf s « 7 1 3 11 , JPifciyi)£it5 

S a> $r JpJ ^ L , ?£ »J ^ ^ fi: -f ?> « . =>■ — -f t± , x f s/ / S 6 

1 jo V ^ T , 3 X 3 <D T h y y ^ ^ , * ft 3 X 4 <D T Y V V 9 * 
<?V^H££fifc-t-5a»fciiiiRL. ^ h !l 7^?ffl*»7 2 1 It, -t 
O 51 ^ ^ |C ^ L T , IEC(D 3 2 (7> XYZffl'J M fB d» <b <D U E i§ T* 
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* $> 5 -7 h V y V * % Vf f£ 5 . ^ry7S 6 0 td j3V» T » flD ft fUJ 

* J« £ L Vn !N'j£ $ ft » £ , * 7 5/ ^ S 5 0 it * ; 3- X N <D 
■7 h «; $/ ? * „ * fc IS 3 & 7C /V -y ? T y y T — -J & ft £ £ ft 3 « 

7f 5 /7 9 S4 2l:te^t, tb tf<J li| ft i*.St L * v\ t jfc * ft » , 

* t- s/ 7° s 6 ...2 iw m & . nftiij»«#7 i 3ii, jpfe ai* « a -f a 

L» S4U/iv^S^l:ii> ^t-^S 6 5 K Ji * . TR 
Cftf&to 7 2 2 RGB<7? ?fc S (r, g, b) £ XYZ 3 «U»«blR| W31^7n 

fry9T?'7 t f' — 7 A< * £.$L-f Z> o ^Tf^S 6 2t-*^t, in & 
BU *« j£ -T 5!:ffll$ti , ^^S63tl*, TRC^ A SB 

7 2 2 H; , £ CO ii 4R. I- at PC? U T , RGB CO & fe-U: *3 17 5 ^cPt n O X YZ 3 

jp] & m. m 3£ ?' - * b s & fa » & & it 4 K «t 9 gogoco 7 * - * 

£ * #> X , 5t ' < '5 2 ) f^tXfi©-3 <® <D T RCCO <t*L i Vfi-i: Zffi ft ^* 
tv3fl§-r^co. £• ti" > 9{@COTRC^^.fi5ci-5o ^^y/S 6.4l:fc.V> 
T $ lc , ^P7 7^/HH*«7 2 3tt, S (55) T'^i" XYZ'£ 

' :r y 7* S 4 7 , S50, S56, S61, S64, S 6 5©fe 

m<D'&l ^Vs'/s 4 8 xyz 3 *u«:«[*»«!f aas . T^yy 

^A"fffigfflJ7 2 3"T?3StTSft5o : 

W Ik tf> «fc 9 |£ I t , * - If * J » •* # I- '*>■"*>■* T , = > h 7 * 

h ^ W' 5 £ 5: ^ ; <b $ . * = * <D » v< A-"*** 5? ^ v ~C U * o 7c £ b ft 
ftitt, * '= ^ o fe f¥ 31 » » « «> Sr'^iBt 5 

ft :"<"* '.rf* & '<"•&# 3E'i 3 !i * r; 4^I*i : ft : 5. 

ft ' *5\ i kE L 5t (51) CjSltS 3 X 4©T ^ !) 
t5i>b9K, St (58) i:ftJ:5t> 3x3©?MJy^i 
4lJ&L. TRCK ± 9 ftttftttjE S ftfc'**Sr*'i- Cr' g' " . b" 
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' ) ffi *\ r C7> 3 X 3 -r h U 5f * * IC i 9 XYZ 3 M ift fig fc SE * L it 
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